Dragon's blood is a traditional medicine used in many countries of many cultures because of its various therapeutic uses, and its main bioactive compounds are flavonoids, which mainly exhibit antitumor and antimicrobial activities. In the process of tissue culture of Dracaena cambodiana, one of its resource plants, red secretion was discovered in the culture when 6-benzylaminopurine was added. Analysis of its constituents by HPLC in comparison with dragon's blood and the standards proved that 17 compounds, including 10 flavonoids, are the same as those in dragon's blood. It is promising that flavonoids from dragon's blood could be produced by tissue culture of its resource plants for the development of new drugs.
Dragon's blood is a red resin derived from some plants of the genus Dracaena. In China, D. cochinchinensis (Lour.) S. C. Chen. and D. cambodiana Pierre ex Gagnep. have been reported as the resource plants of dragon's blood [1] . In China, it has been used for a long time for the treatment of wounds, leucorrhea, fractures, diarrhea, and piles, as well as intestinal and stomach ulcers [2] . Its main constituents are flavonoids, which exhibit many pharmaceutical properties such as antimicrobial, antitumor, immunomodulatory, antiulcer, antidiarrheal and anti-inflammatory activities [3] . Generally, the formation of dragon's blood in nature needs several years, and over-exploitation of its natural sources has resulted in the extinction of its resource plants.
Plant tissue culture technology has been developed for the production of secondary metabolites [4] . Yang reported that adding 6-benzylaminopurine (6-BA) to the tissue culture of D. cambodiana could enhance the production of the red secretion, which was regarded as dragon's blood [5] . However, there are various constituents in dragon's blood [6a, 6b] , and chemical components of the red secretion have not been compared with dragon's blood. In this paper, the red secretion was produced by tissue culture of D. cambodiana and its constituents were analyzed by HPLC fingerprint and compared with dragon's blood and the standards identified by us in our previous research.
The results are demonstrated in Figure 1 and Table 1 , and structures of the compounds are shown in Figure 2 . Seventeen compounds, including 10 flavonoids, 2 simple phenols, 1 spirostanol and 4 unidentified compounds were detected both in dragon's blood and the red secretion of tissue culture of D. cambodiana (TCD), while only 9 constituents of the stem of D. cambodiana (SD) are the same as those in dragon' blood. The relative contents of compounds 7, 12 and 17 are higher than those of other compounds in dragon's blood, while those of compounds 6, 12 and 17 are higher in TCD, and compounds 19-22 were only detected in dragon's blood, as demonstrated in Table 1 . Compound 2 (3,4-dihydroxyallylbenzene) was detected in dragon's blood, TCD and stem of SD, and its relative content in SD is the highest, indicating that it may be one of the precursors in the synthesis of flavonoids. Compound 3 was discovered in all three materials, but its relative content in TCD and dragon's blood is much lower than that in SD, suggesting that it might be an intermediate in the production of flavonoids. Our previous chemical and bioassay investigation of dragon's blood and its plant source, D. cambodiana, has proved that their main constituents are flavonoids which have antitumor and antimicrobial activities [7a-7d] , and provided 22 standard compounds for the identification of components in the red secretion. Generally, the synthesis of flavonoids is enhanced when plants are faced with stress agents, such as strong light and injury [8] . Dragon's blood is formed when its resource plant is injured and its formation always needs several years, whereas the process of tissue culture of D. cambodiana only needs 2 months to accumulate considerable amount of flavonoids. In addition, contents of compounds 6, 12 and 17 are relatively higher in the culture. 
Experimental

Culture:
The cultured germ free young growing seedlings were cut into pieces, and cultured on MS media containing 2 mg/L 6-BA, 0.1 mg/L naphthalene acetic acid and 30 g/L sucrose. The media were adjusted to pH 5.6-5.8 and conditioned at 25°C under visible light irradiation. After 2 months' inoculation, when it was red, the media were extracted with ethanol (90%, v/v), 3 times, until it became colorless.
Extraction: One g of dragon's blood and 4 g of stem of D. cambodiana were cut into pieces, and extracted with ethanol (90%, v/v), 3 times, respectively. The extracts were concentrated, filtered, and analyzed by HPLC, using a Waters separation module with a Sunfire C8 column (5µm, 4.6×150mm) as the stationary phase. The mobile phase consisted of formic acid (0.5%, A) and acetonitrile (B). The extracts were eluted with a gradient time programme: 0-100 min: 25%-50% B; 100-110 min: 50%-60% B at 25°C and a flow rate of 0.4 mL/min. The eluate was monitored at 279 nm, where most flavonoids have absorbance maxima. The peaks were identified by comparison with standards.
